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ABSTRACT 



This paper examines depreciation's contribution to the 
total cost of providing health care. In particular it analyzes 
the depreciation method used to measure the consumption of 
health care resources, the validity of the depreciation pro- 
cess and the subsequent allocation procedures. As defined by 
the Uniform Chart of Accounts, the usefulness of depreciation 
in determining the total cost of providing health care is at- 
tenuated by the fact that a major portion of a facility's 
capital assets are excluded from the depreciation process, 
the rate of depreciation understates the estimated useful 
service life of the assets, double counts certain expenses, 
and makes no provisions to periodically evaluate and adjust 
the composite rate of depreciation. 

Comparisons are made between depreciation accounting in 
the military health service system and the civilian health 
care sector. Issues raised with the implementation of 
depreciation accounting within the Uniform Chart of Accounts 
are addressed and recommendations are made that may enhance 
the usefulness of the depreciation methodology. 
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I . INTRODUCTION 



A. BACKGROUND 

Outlays for health care in the nation reached approximately 
$192.4 billion for the calendar year 1978 [Ref. 1] . This 
represented approximately 9.1% of the Gross National Product 
and amounted to approximately $863 per capita expenditure 
[Ref. 1]. Since 1965 health care costs have grown at an 
average of 12.2% per year while prices in the economy as a 
whole have grown at a 9.0% annual rate. This imbalance has 
given rise to several attempts to control hospital costs either 
by fiat (Economic Stabilization Act) or through the enactment 
of federal laws such as the Health Maintenance Organization 
Act of 1973, P.L. 93-222 or the Nstional Health Planning Act 
of 1974, P.L. 93-641. By the end of 1980 the cost of health 
care is estimated to be approximately 10% of the Gross Na- 
tional Product. 

The Department of Defense has not escaped the effect that 
rising costs have had on the delivery of health care. Donald 
Rice [Ref. 2] has estimated that during the period of 1967 
through 1978 health care costs were rising at a rate of 30% 
per year. The effect of these escalating health care costs 
became more acute as the post-Vietnam military budget was 
reduced in size and the purchasing power of the dollar was 
eroded by inflation and the significant increases in weapons 
system and personnel cost. 
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Anticipating the squeeze that would be placed on the 
military health care dollar the Department of Defense, Office 
of Management and Budget, and Department of Health, Education 
and Welfare, acting on a presidential mandate, initiated a 
joint study of the military health care system in 1973. 

The study was concluded in 1975 and was generally compli- 
mentary toward the military health service system (MHSS) . Not 
only did the study show that the MHSS provided a broad spec- 
trum of medical services to more than nine million beneficiaries, 
but it demonstrated that the MHSS was capable of responding to 
a variety of military and civil emergencies. However, it did 
conclude that a number of opportunities existed to improve the 
effectiveness and efficiency of the MHSS while maintaining the 
delivery of quality health care to eligible beneficiaries 
[Ref. 3] . 

Of the nine major recommendations outlined, one poisted 
the need for a uniform medical data system within the three 
military services. This recommendation led to the develop- 
ment of a Department of Defense Uniform Chart of Accounts (UCA) 
[Ref. 4] . The UCA was designed to record, accumulate and re- 
port information regarding the expense and workload within 
military treatment facilities as a means of determining the 
total cost of treating a patient. Among the benefits that 
are expected to accrue to the MHSS by using the UCA are: 

(1) enhanced cost awareness, (2) cost effectiveness evalua- 
tion, (3) more effective decision-making when cost or 
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performance is a factor, and (4) better comparison among 
military medical facilities and with the civilian health 
sector [Ref. 4] . 

Appendix A contains an expanded explanation of the Uni- 
form Chart of Accounts. The UCA is composed of six operating 
expense accounts, two intermediate and four final. It is the 
intermediate Support Service account that is of particular 
relevance to this thesis. It is within this account that the 
depreciation expense associated with military medical facili- 
ties capital assets are accumulated and eventually allocated 
to other support and mission centers. 

B. PURPOSE OF THE THESIS 

The purpose of this thesis is to analyze the issues con- 
fronting asset depreciation in the Naval Health Service System 
(NHSS) . 

1 . Issues 

a. Does the current UCA method recognize deprecia- 
tion expenses in a systematic and rational manner? 

b. Does the current UCA method of depreciation allow 
meaningful cost comparability among military medical treat- 
ment facilities and with the civilian health sector? 

c. Is the UCA depreciation requirement so restric- 
tive as to minimize the affect that depreciation has on the 
total cost of patient care? 



9 



d. Can depreciation's contribution to the total cost 
of patient care be isolated in order that management decisions 
will not be unduly influenced by a sunk cost? 

C. RESEARCH METHODOLOGY 

Thesis research methodology included a literature search 
to identify the types of depreciation commonly used in the 
health care industry, and interviews with civilian and mili- 
tary health care administrators to identify their views on 
depreciation accounting and each associated facility's used 
depreciation accounting. Military directives were reviewed to 
determine the basis for depreciation accounting. Statistical 
analysis of plant account records from selected Naval Regional 
Medical Centers was done to determine whether the assets shared 
common features such as service lives and similar populations. 

D. THESIS ORGANIZATION 

The remainder of the thesis will be arranged as follows: 
Chapter Two will discuss two types of depreciation 
employed by business and industry in the private sector: 
Straight-line (to include unit and composite rates) and ac- 
celerated depreciation. Examples of each depreciation pro- 
cedure will be given along with a synopsis of depreciation 
methods used by four civilian medical organizations. 

Chapter Three will be a comparison and analysis of 
depreciation methods used by civilian hospitals and in the 
Uniform Chart of Accounts. 
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Chapter Four will be a critical analysis of UCA 
depreciation . 

Chapter Five will contain recommendations for changes 
to the UCA depreciation methodology. 

Chapter Six will summarize and conclude the thesis. 
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II. DEPRECIATION METHODOLOGY 



The comparability of depreciation expenses among military 
medical treatment facilities and between military medical 
treatment facilities and the civilian health care sector can 
be greatly influenced by the method of depreciation chosen, 
depreciable base used and the estimated useful life of the 
assets involved. In order to adequately evaluate the issues 
surrounding depreciation and the subsequent use of the computed 
expense, an understanding of the effect different depreciation 
methods have on cost allocation would be helpful. 

Therefore, this chapter will be concerned with describing 
the various methods of depreciation and the effect these 
methods have on the allocation of an asset's cost. It will 
cover factors affecting depreciation, as well as discuss the 
accelerated and straight-line method of depreciation. An il- 
lustration of the effect various depreciation methods have on 
cost allocation will be given, as well as briefly discussing 
the effect that changes in the general price level have on 
depreciation expense. It will also discuss the depreciation 
method used by the Civilian Health Sector. 

A. FACTORS AFFECTING DEPRECIATION 

Accounting for the consumption of long-lived assets under 
the accrual basis of accounting is done through a process of 
depreciation. Depreciation is an accounting procedure by 
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which the cost (less salvage value - if any) of fixed assets 
are allocated to expenses over the estimated useful lives of 
such assets in a systematic and rational manner; it is a 
process of cost allocation, not valuation. [Ref. 5] 

The estimation of depreciation is dependent on three 
variables: Service life, depreciation base, and method of 

cost apportionment. The service life of an asset is the total 
units of service expected to be derived from that asset 
[Ref. 5] . Arriving at the total units of service involves 
choosing the appropriate unit in which service life is to be 
measured and then estimating how many units of service are 
embodied in each asset. This usually involves estimating the 
causes of the decreases in asset service and can generally be 
divided into two classes: physical causes and function/ 

economic causes. Decreased asset service brought about by 
physical deterioration results largely from wear and deteriora- 
tion over time. These physical forces terminate the useful- 
ness of plant items by rendering them incapable of performing 
the service for which they were intended and thus set maximum 
limit on service life [Ref. 5]. Functional depreciation on 
the other hand arises from obsolescence or inadequacy of the 
asset to perform effectively. Obsolescence may arise when 
there is no further demand for the product that the depre- 
ciable asset produces, or the same function for substantially 
less cost. Inadequacy on the other hand refers to the effect 
that growth and changes in the scale of a facility's operations 
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have on the termination of the asset's service life [Ref. 6]. 
For example, an x-ray processor may be in sound condition, but 
if greater processing capacity is required which cannot 
economically be provided by modifying the current machine, 
the old machine has become inadequate and its economic service 
life to the hospital is ended. Generally, any asset is 
inadequate whose capacity is such that it cannot be operated 
with optimum results, or whose capacity does not or cannot 
fit the requirements of the organization [Ref. 6]. 

The second variable that must be considered is that por- 
tions of the depreciations base that should be charged against 
revenue during its service life. The depreciable base should 
include all normal expenditures of readying an asset for use 
and should consider the salvage value that may be realized at 
the end of the asset's useful life. Frequently, depreciable 
assets have little or no salvage value at the end of their 
estimated useful life and, if immaterial, the amount (s) may 
be ignored [Ref. 6] . 

B. METHODS OF DEPRECIATION 

The goal of depreciation should be to provide a reason- 
able, consistent matching of revenue and expenses by systemat- 
ically allocating the cost of the asset over its estimated 
useful life [Ref. 7] . The most commonly encountered methods 
in hospital accounting that attempt to accomplish this alloca- 
tion are: straight-line depreciation methods (unit and group) 

and accelerated depreciation. These methods differ in that 
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depreciation under the unit straight-line and accelerated 
methods is a function of time, whereas depreciation under 
the group method is based on a weighted-average of the 
service lives of the assets involved [Ref. 7] . 

1 . Straight-line Depreciation 

a. Unit straight-line: The distinguishing character- 

istic of the unit straight-line method is that an equal por- 
tion of an individual asset's acquisition cost is allocated 
to each year of service life. The annual portion of the 
depreciation expense is computed in the following manner: 



_ Acquisition Cost - Salvage Value 

Depreciation Expense = , * , 

c r Number of years m the service life 

Another distinguishing feature of calculating depreciation 
expense for a unit depreciation schedule is that the decrease 
in assets useful life is constant over time. A principal 
advantage of the unit method is that it is simple to apply 
and it may result in a reasonably accurate measure of an 
asset's use. On the other hand, the objections to the 
straight-line method center around economic productivity and 
income measurement. Part of the controversy is that a con- 
stant depreciation charge for each operating period does not 
reflect variations in the rate of asset use and may accentuate 
fluctuations in net income. Another objection to this method 
is that for a given asset producing relatively constant earn- 
ings each period, the use of the straight-line method will 
show an increasing rate of return on the unrecovered 
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investment during each period of service life. Furthermore, 
a constant depreciation charge overstates an asset's economic 
productivity by not considering the fact that productivity 
declines sharply as the asset ages [Ref. 8] . 

b. Composite and group depreciation are forms of 
straight-line depreciation that are used when an organization 
finds it expedient to account for depreciation on a group 
basis rather than as individual assets. The term composite 
usually refers to a collection of dissimilar assets; while 
group depreciation refers to depreciating a collection of 
similar assets. In either case, they are processes of averag 
ing the service life of a number of property units and then 
taking depreciation on the entire lot as if it were an operat 
ing unit. A distinguishing feature of a composite or group 
depreciation rate is that once the rate is computed, it is 
continued in use until there is a material change in either 
the composition of the assets or in the assets service lives 
[Ref. 9] . 

Basic assumptions underlying the use of a com- 
posite or group depreciation method are: 

(1) Assets are regularly retired near the end 
of their service lives. 

(2) Assets are replaced with similar assets. 

(3) Proceeds on retirement are approximately 
equal to the estimated salvage value [Ref. 9] 
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2 . Accelerated Methods of Depreciation 

The assumption that plant assets yield either a greater 
quantity of service or more valuable services in early years 
of service life has led accountants to devise methods of de- 
preciation that will result in large amounts of depreciation 
being recognized in the early years of the asset's service 
life, and smaller amounts in later years (See Figure 1) 

[Ref. 9], There are a number of different approaches that 
can be used to compute an accelerated depreciation rate. 

Only three will be dealt with in this thesis. These methods 
are: fixed percentage of declining balance, double-declining 

balance, and the sum-of-the-years-digits . 



computes a percentage depreciation rate which when applied 
to the book value of the asset at the beginning of each 
period, will result in writing the asset down to its estimated 
net salvage value. The computed depreciation rate is applied 
on a consistently declining asset value. The amount of de- 
preciation expense decreases each year. The formula for 
computing the required rate is: 



a. 



Fixed-percentage-of-declining balance method 



Depreciation Rate = 1 - 
n = years of service life 




/ Net Salvage Value 
Acquisition Cost 
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A net salvage value greater than 
zero must be estimated. 

Example: Asset acquisition cost is $15,000 

Net salvage value is $1,500 
Service life is 5 years 



Depreciation Rate = 1 

= 1 




= .37 

b. Double-declining-balance method uses a rate that 

is twice the straight-line method [Ref. 9] . For example, an 
asset with a five year service life would have a double- 
declining rate of 40%, computed as follows: 2/n where n 

equals the asset's service life in years. The one limiting 
factor is that the asset can not be depreciated below its 
estimated net salvage value. Taking for example an asset 
with an acquisition cost of $15,000, a salvage value of 
$1,500 and a service life of 5 years, the double declining 
rate would be 40%. The depreciation expense in Year 4 would 
be $1,269 and the book value of the asset would be $1,944. 
Therefore, in Year 5 the maximum depreciation that could be 
taken would be $544, reducing the asset's book value to the 
estimated net salvage value floor of $1,500. 

c. Sum-of-the-years-digits method computes a decreas- 
ing depreciation expense by a simple mathematical procedure 
relating to arithmetic progression [Ref. 6]. The sum of a 
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series of numbers representing the years of service life 
becomes the denominator of the depreciation fraction for any 
one year. The formula for determining the denominator of the 
depreciation fraction for an asset with a 5 year service life 
is: n(n + l)/2, where n equals the service life in years - 

5(5 + l)/2 = 15. The number of years of the asset's esti- 
mated service life is the numerator for the depreciation 
fraction in the first year. In each succeeding year the 
numerator is reduced by one, until in the last year the de- 
preciation fraction becomes a reciprocal. 

The depreciation expense for an asset with an 
estimated service life of 5 years in the first year would be 
5/15 of the depreciable base and in Year 5, 1/15 of the base 
would be credited to the accumulated depreciation account. 
Since the denominator is constant and the numerator declines 
each year, the result is a decreasing depreciation charge. 
Because the total of the numerators of the depreciation frac- 
tion equals 1, 100% of the depreciable base will ultimately 
be charged to expense [Ref. 7]. 

3 . Comparison of Different Methods 

Figure 1 and Tables 1, 2 and 3 illustrate the effect 
that the foregoing depreciation methods have on the magni- 
tude and timing of depreciation expense. Table 1 shows that 
by using the straight-line method, each year of service life 
absorbs an equal portion of the acquisition cost. The book 
value at the end of the fifth year equals the estimated 



salvage value. 
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Figure 1 
Graphic Display 
of the timing of 
Depreciation Expenses 
Shown in Figure 1 



100 



50 




100 



50 




20 



Table 1 



Asset: Blood Chemistry Auto Analyzer 

Acquisition Cost: $200,000 

Salvage Value: $ 10,000 

Service Life: A years 

Sum of Double Fixed % 
Straight the Years Declining of Declining 
Line Digits Balance Balance 



Service 

Year 

1 

2 

3 

A 

5 



Dpr Exp 
Bpok VI 
Dpr Exp 
Bpok VI 
Dpr Exp 
Bpok VI 
Per Exp 
Book VI 
Dpr Exp 
Bpok VI 



$ 38,000 
$162,000 
$ 38,000 
$12A,000 
$ 38,000 
$ 86,000 
$ 38,000 
$ A8 , 000 
$ 38,000 
$ 10,000 



$ 63,333 
$136,667 
$ 50,667 
$ 86,000 
$ 38,000 
$ A8,000 
$ 25,333 
$ 22,667 
$ 12,667 
$ 10,000 



$ 80,000 
$120,000 
$ A8 , 000 
$ 72,000 
$ 28,800 
$ A3, 200 
$ 17,280 
$ 25,920 
$ 10,368 
$ 15,552 



$ 90, 1AA 
$109,856 
$ A9,51A 
$ 60, 3A2 
$ 27,197 
$ 33,1A5 
$ 1A, 939 
$ 18,206 
$ 8,206 
$ 10,000 
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Table 2 



Composite Depreciation Methods 



Acquisition 


Service = 


Depreciation 






Asset 


Cost 


Life (Yrs) 


Expense 


Surgical Instrument 












Cabinet 


$ 


1,331 


20 


$ 


66 


Electrosurgical 












Apparatus 


$ 


13,032 


8 


$ 


1,629 


Surgical Table 












(Remote Control) 


$ 


8,910 


15 


$ 


594 


Carniotomy Table 


$ 


1,390 


15 


$ 


93 


Telemetry Monitor 


$ 


5,100 


7 


$ 


728 


Physiological Svs 












Monitor (ICU) 


$ 


85,000 


7 


$ 


12,143 


Coloson - 53 Pediatric 










Stretcher 


$ 


4,242 


15 


$ 


283 


Double Pedestal 












Desk 


$ 


1,003 


20 


$ 


50 


Total 


$120,008 




$ 


15,586 



Composite rate equals: $15 , 586/$120 , 008 = 12.9% 
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Table 3 



Group Depreciation Methods 

Asset Qtv Unit Cost Total Cost Serv Life 

Wheeled Hospital 

Stretcher 27 $2,500 $67,500 15 

Under the group method this group of assets would contri- 
bute $67,500/15 = $4,500 annually as a unit to depreciation 
expense . 

The composite depreciation rate is 12.9%, with a composite 
life of 6.8 years. Therefore 12.9% of the total acquisition 
cost of this dissimilar group of assets, or $15,586, will be 
expensed each year so that in 6.8 years the accumulated de- 
preciation amount will equal the composite book value amount. 
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The sum-of-the-years-digit method allocates a larger 
portion of the assets acquisition cost to the early years of 
service life. By the end of the fifth year the book value, 
like the book value obtained by the straight-line method, 
equals the estimated net salvage value. 

Using the double-declining method (Table 1) , a uniform 
rate is applied to the asset's current book value. Since 
book value is always reduced by the preceding year's deprecia- 
tion expense, the rate is applied to a constantly declining 
book value. As previously mentioned, an asset can not be 
depreciated below its estimated salvage value when using the 
double-declining-balance method of depreciation. 

Depreciation expense computed using the f ixed-percent- 
age-of-declining-balance method declines sharply after the 
first year and decreases at a decreasing rate until at Year 
Five the book value approximates the estimated net salvage 
value. The sharp decline in the depreciation expense occurs 
because the depreciation for each year after Year 1 is only 
55% of the preceding year's expense. 

C. GENERAL PRICE LEVEL EFFECT ON DEPRECIATION EXPENSES 

In 1976 the American Hospital Association (AHA) recom- 
mended formally adjusting the plant asset accounts to reflect 
the effects of inflation as measured by changes in the general 
purchasing power of the dollar. As a means of adjusting the 
plant assets account, the AHA suggested using the index of 
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general prices known as the Gross National Product Implicit 
Price Deflator that is published quarterly by the Bureau of 
Labor Statistics [Ref. 8] . 

As an example of the procedure to adjust for inflation, 
assume that an asset purchased on 1 Jan 1980 at a cost of 
$70,000 has estimated life of 5 years and a salvage value of 
$10,000. The GNP Deflator on 1 January 1980 was 200 and on 
31 December 1980 it was 212. The entries to record the price 
level change: 



General Journal 



Major Moveable Equipment 



Price Level Increment 



$4,500 



Unrestricted Fund Balance 



Price Level Reevaluation 



$4,500 



To record general price level increase. 



($75,000 x 212/200) 



$79,500 



Historical Cost 



75,000 



Price Level Increase 



$ 4,500 



Depreciation Expense - Price 



Level Adjustment 

Accumulated Depreciation 
Major Moveable Equipment 
Price Level Adjustment 



$ 720 
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To record price level adjustment on major moveable 
equipment depreciation. 



($12,000 x 212/200) 
Historical Dpr Expense 



$12,720 



12,000 



Price Level Increase 



$ 720 



Except for those companies that meet the requirements of 
the Financial Accounting Standards Board (FASB) Statement 33, 
entitled "Financial Reporting and Changing Prices," account- 
ing for inflation has not gained the status of a generally 
accepted accounting principle [Ref. 6]. The AHA's recommenda 
tion is only a partial approach to the problem of accounting 
for the effects of inflation on hospital operations [Ref. 7] . 
However, its use, while not meeting all of the requirements 
for a generally accepted accounting principle is suggested 
as supplementary information to financial statements [Ref. 7] 
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III. DEPRECIATION METHODOLOGY USED BY CIVILIAN HOSPITALS 
AND THE MILITARY MEDICAL DEPARTMENTS 



A. INTRODUCTION 

Depreciation accounting is a recent occurrence within 
the military medical departments. It became an official part 
of the accounting and reporting systems in 1979 with the 
advent of the Uniform Chart of Accounts (UCA) . The accumula- 
tion of depreciation expenses is an attempt to account for 
the cost of consumption of long-lived fixed assets as an 
operating expense over the property's estimated useful life." 1 ' 
It is a part of a larger expense collecting system that is 
designed to determine the total cost of patient care. The 
intent being among other things, to foster an atmosphere of 
cost awareness, enhance cost-effective decision making, make 
coherent work counts and serve as a gauge by which to make 
meaningful comparisons among military medical facilities and 
the civilian health sector [Ref. 4]. 

Depreciation can have a substantial effect on the deter- 
mination of the total cost of patient care depending on such 
factors as the method of allocation selected, depreciable 
base used, and the useful life of the fixed asset. These 
factors can in turn influence the degree of comparability of 

1 Fixed assets are defined as those long-lived property 
items not intended for resale in the regular business of the 
enterprise. Building and equipment constitute a subclass 
of the fixed assets category [Ref. 15]. 
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the UCA cost figures among the military medical facilities 
and between the military and civilian health sectors. 

In order to better understand the effect of depreciation 
on the cost of patient care and its subsequent effect on 
cost comparability, a description of the UCA depreciation 
methodology would be helpful. Accordingly, this chapter will 
be devoted to describing and analyzing the depreciation 
methodology used by civilian hospitals and the methodology 
used in the Uniform Chart of Accounts for Military Medical 
Treatment Facilities. Depreciation as a cost center within 
the Uniform Chart of Accounts will be described along with 
the threshold dollar value and type of equipment that con- 
tributes to depreciation expense. The basic assumptions 
underlying the UCA methodology will be analyzed and an example 
will be used to illustrate the procedures used to calculate 
the annual UCA depreciation expense. 

B. DEPRECIATION MFTHODOLOGIES USED BY CIVILIAN HOSPITALS 

The choice of depreciation used by a civilian hospital 
depends upon how the depreciation expense is to be used. 
Interviews with four civilian hospital finance directors 
revealed that depreciation was used to determine income, 
rate setting, Third Party reimbursements, cash flow genera- 
tion, and for funding of asset replacements. Finance 
directors interviewed were from: Kaiser Foundation Health 

Plan, Inc., Oakland, CA., Community Hospital of the Monterey 
Peninsula, Monterey, CA., Grace Hospital Inc., Morgantown, 
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N.C., and California Hospital Association, Sacramento, CA. 
Kaiser Foundation Health Plan is a prepaid group medical 
plan, the Community Hospital of the Monterey Peninsula and 
Grace Hospital Inc., are not-for-profit community hospitals 
while the California Hospital Association administers the 
Medicare and Medical programs in the State of California. 

Kaiser Foundation Health Plan uses either an accelerated 
or straight-line depreciation method for any class of 
depreciable assets and either a composite or unit rate method 
for moveable equipment [Ref. 10, 11]. Depreciation is used 
for two purposes: (1) calculate reimbursement rates and (2) 

generate cash flow to meet future capital requirements. 
Reimbursement rates receive a portion of the depreciation 
expenses based on guidelines set forth by the California 
Hospital Association and other Third-Party Payees [Ref. 10] . 
Funds provided bv depreciation help meet future construction 
needs. According to Mr. Philip Beretta , Regional Controller 
for the Northern Region of the Kaiser Foundation Health Plan, 
Kaiser Foundation can borrow approximately 50% of the construc- 
tion cost of a new facility. The other 50% must come from 
earnings (Ref. 10] . The amount of earning to be generated 
by prepaid dues is determined by estimating the total capital 
requirements for a ten year period, subtract funds provided 
by depreciation and borrowings during the same period to 
arrive at a dollar figure for prepaid dues. 
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The Director of Finance at the Community Hospital of the 
Monterey Peninsula [Ref. 12] uses straight-line depreciation 
in accordance with the accounting policies of the California 
Hospital Association. The resulting depreciation expense is 
used to compute a reimbursement rate. 

Grace Hospital Inc., of Morgantown, N.C. [Ref. 13] uses 
straight-line depreciation for rate setting, third-party 
reimbursement and for funding for the replacement of capital 
assets. Grace Hospital Inc. sets aside funds in an amount 
equal to the annual depreciation expense to be used to provide 
for the replacement of capital assets. 

The California Hospital Association stipulates that the 
method of depreciation used by hospitals for reporting to the 
Association's Health Facilities Commission must be straight- 
line depreciation method for all assets purchased after June 
30, 1974 [Ref. 14]. If hospitals in California use a dif- 
ferent method for accounting purposes, all timing differences 
created by the difference between accounting and reporting 
must be reflected in reports to the Health Facilities 
Commission. The corresponding depreciation figure (s) is/are 
used in determining reimbursement rates [Ref. 14]. 

Grace Hospital Inc. [Ref. 13] uses straight-line deprecia- 
tion for rate setting, third-party reimbursement and for 
funding of capital assets replacement. 

In selecting a method of depreciation, each hospital first 
decides the purpose for which depreciation will be used, then 
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the hospital selects the appropriate depreciation method. 
Straight-line depreciation was generally selected for rate 
setting and reimbursement. Accelerated depreciation was 
generally selected for cash flow and tax purposes. 

C. DEPRECIATION EXPENSE UNDER THE UCA 

Depreciation expenses under the UCA are computed using a 
form of depreciation similar to the composite rate methodology. 
Essentially the UCA method considers all equipment to have a 
useful service life of eight years and that all equipment 
subject to depreciation is fully depreciated after eight 
years [Ref. 4] . 

Basically, under the eight-year moving average the assign- 
ment procedure consists of adding the current fiscal years' 
purchases to the present totals. Then subtracting the oldest 
years totals as well as the dollar value of equipment surveyed, 
lost, or destroyed during the preceding year. The new total 
in each category (Dental Care, All Other) is divided by eight. 
The resulting figure is the current fiscal year's depreciation 
expense that will be allocated to the operating expense ac- 
counts on a quarterly basis [Ref. 4]. 

Table 4 is an example of the method used to determine 
the annual depreciation expense under the UCA procedures. 

D. PROPERTY SUBJECT TO DEPRECIATION 

Under the Uniform Chart of Accounts (UCA) , depreciable 
properties will include only those cost associated with 
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Table 4 



Value of Investment Equipment 
compromising the depreciable 
base - Fiscal Years 1972 

through 1979: $1, 584,000 

Investment Equipment 

Purchased Fiscal Year 1980 750,000 

42, 334, 000 

Less : 

Investment Equipment 
Transferred FY 1980 
Investment Equipment 
Surveyed FY 1980 
Modernization and or 
Replacement Investment 
Equipment Purchased 
FY 1972 

Value of Investment Equipment 
comprising the depreciable 
base: FY1973 - 1980 

Annual depreciation expense = $1,859,000 x .125 depreciation factor (1/8) 

$ 232,375 

Quarterly depreciation expense 58,094 



$50,000 



25,000 



400,000 ( 475,000 ) 
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modernization and replacement equipment. Any equipment less 

than the investment equipment threshold value of $1,000 will 

2 

not be depreciated. Equipment less than $1,000 will be 

3 

charged to the receiving cost center as an operating expense 
[Ref. 4]. 

The only investment depreciation expense allocated to the 
operating expense accounts are those expenses associated 
with replacement and modernization equipment funded from the 
Other Procurement Appropriation [Ref. 4] . Specifically ex- 
cluded from the depreciation process are expenses associated 
with: (1) new and expanded facilities, (2) those items 

classified as real property (elevators, environmental control 
units, etc.), (3) War Readiness Reserves, (4) support of any 
Program Element other than PEC 877110, "Care in Defense 
Facilities," and (5) support of Special Programs, such as 
vehicles, clinical investigations, drug abuse programs, and 
alcohol abuse rehabilitation. 



2 

Investment equipment is equipment that is long-lived 
(greater than one-year) , repairable and has a dollar value 
greater than $1,000. After October 1980 the dollar value 
for Investment Equipment will increase to $3000. 

3 As defined by DODINST 6010. 10M a cost center is a 
discrete functional or organization subdivision of a 
military medical facility for which provisions are made 
to accumulate and measure its expenses and determine 
its workload performance. 
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E. DEPRECIATION EXPENSE ALLOCATION 

Distribution of the depreciation expenses between the 
Inpatient and Ambulatory care accounts is to be based on the 
average occupied bed days: 



Average Daily Occupied 
Bed Days 


Distribution 

Inpatient 


Percentage 

Ambulatory 


Greater than 250 


60% 


40% 


Between 50 and 250 


50% 


50% 


Less than 50 


40% 


60% 


Clinics 


-0- 


100% 



Once the distribution percentage between Inpatient and 
Ambulatory accounts has been determined, a ratio of occupied 
bed days for the inpatient account to the total number of 
occupied bed days will determine how much of the depreciation 
expense is to be allocated to the particular inpatient account. 
Allocation of the depreciation expense to the Ambulatory Care 
work centers is based on a ratio of ambulatory clinic visits 
to the total number of visits to the medical treatment 
facility [Ref. 4] . 

F. CONCLUSION 

The depreciation methodologies used by civilian hospitals 
vary according to the use for which a hospital accumulates 
depreciation. Military hospitals choice of depreciation is 
set by fiat. 

Civilian hospitals initially decide the purpose for 
accumulating depreciation and then selects the most appropriate 
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depreciation method. Straight-line depreciation is generally 
selected for rate setting and third-party reimbursements. 

While accelerated depreciation is usually chosen for cash 
flow purposes and tax avoidance. 

The method used by military hospitals is established by 
the Department of Defense and is essentially a composite rate 
of depreciation with an useful life based on an eight-year 
moving average. The UCA depreciation method is used primarily 
in determining the full cost of patient care. Once computed, 
depreciation expenses are allocated to the various Inpatient 
Care and Ambulatory Care accounts based on the facility's 
daily average occupied bed days. After determining the dis- 
tribution percentage between the two categories of accounts, 
distribution to individual accounts is done on a ratio of the 
individual account's work units to the total work units for 
the medical treatment facility. 
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IV. A CRITICAL ANALYSIS OF UCA DEPRECIATION METHODOLOGY AND 

RECOMMENDATIONS 



A. INTRODUCTION 

As stated in Chapter One, the Uniform Chart of Accounts 
was developed by the Department of Defense as a cost collec- 
tion system designed to record, accumulate and report informa- 
tion regarding the expense and workload within a military 
treatment facility as a means of determining the total cost of 
treating a patient [Ref. 4]. An integral part of the total 
cost of providing health care is accounting for the consumption 
of long-lived fixed assets used in the delivery of health care. 
The accepted means of recognizing this consumption is through 
depreciation. Depreciation is defined as a system of account- 
ing whose purpose is to distribute the cost or other basic 
value of tangible capital assets over the estimated useful 
life of the unit in a systematic and reasonable manner 
[Ref s . 6 , 21] . 

Accepting the foregoing definition, the UCA established 
a system of depreciation that would account for the consump- 
tion of long-lived assets and then allocate the consumption 
based on a ratio of occupied bed days, in the case of Inpatient 
Care, or a ratio of clinic visits for Ambulatory Care [Ref. 4]. 

Taking into consideration the UCA depreciation methodology 
and its underlying assumptions, four issues are raised: 

(1) Does the current UCA method recognize depreciation expense 
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in a systematic and reasonable manner? (2) Does the current 
UCA method of depreciation allow meaningful cost comparability 
among military medical treatment facilities and with the 
civilian health sector? (3) Is the UCA depreciation require- 
ment so restrictive as to minimize the effect of depreciation 
on the total cost of patient care? (4) Can depreciation's 
contribution to the total cost of patient care be isolated so 
that management decisions will not be influenced by sunk 
costs? (5) Expense involving the purchase equipment in the 
$1,000 to $2,999 range are double counted. 

The purpose of this chapter is to analyze the underlying 
assumptions regarding UCA depreciation and challenge the 
foregoing issues as well as offer recommendations that may 
enhance the value of depreciation accounting within the Uni- 
form Chart of Accounts. 

B. ASSUMPTIONS UNDERLYING THE UCA DEPRECIATION METHODOLOGY 

The depreciation scheme used in the UCA is basically a 
composite rate of depreciation whereby the rate has been set 
by fiat at 12.5% [Ref. 4]. Assumptions that have to be made 
for the eight-year (or 12.5%) moving average to give valid 
depreciation information are: the useful life of the medical 

equipment is normally distributed throughout the population 
and has a mean life expectancy of eight years; retired assets 
are replaced with assets having similar useful lives; there 
will be no material change in the composition of assets; only 
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modernization and replacement equipment with a value above 
the $1000 threshold contributes to the expense of providing 
medical care in a military medical treatment facility [Ref. 4] . 

As a means of testing the validity of the assumption that 
the average useful life of medical equipment is eight years 
and is normally distributed throughout the equipment population, 
a series of five random samples were drawn from equipment list 
of seven Naval Regional Medical Centers (NRMC) and analyzed to 
see if the eight-year mean useful service life was a reason- 
able figure. Statistical tests were completed to see if the 
individual samples were drawn at random, if they came from the 
same population, and if the sample averages came from identical 
populations. Appendix B outlines the methodology used to 
determine the mean, standard deviation, confidence interval, 
the results of the Runs Test for Randomness and the Kruskal- 
Wallis One-Way Analysis of Variance. The results of the anal- 
ysis supports the contention that while the equipment in use 
at the various NRMCs come from identical populations, the 
eight year useful life is too low. The range of sample 
averages are : 



Confidence Interval at 95% 



Lower Limit Upper Limit 



NRMC, Bethesda, Md 



11.7 yrs 



13.3 yrs 



NRMC, Camp Lejuene, NC 



11.5 yrs 



13.5 yrs 



NRMC, Charleston, SC 



9.0 yrs 



10.6 yrs 



NRMC, San Diego, CA 



10.6 yrs 



12.4 yrs 
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NRMC , Camp Pendelton, CA 11.2 yrs 



13.1 yrs 



NRMC, Long Beach, CA 



10.0 yrs 



11.0 yrs 



NRMC , Oakland , CA 



11.0 yrs 



12.6 yrs 



Overall Confidence Interval 



10.5 yrs 



12.5 yrs 



Intuitively, second and third assumptions are difficult 
to accept. Saying that retired assets are replaced with assets 
having similar useful lives and there will be no material 
change in the composition of assets one would have to ignore 
state-of-the-art changes in medical equipment. Plus, accept 
the contention that military medicine is a static undertaking 
that does not respond to innovation in health care. 

The fourth assumption has the greatest impact on the amount 
of depreciation expenses that will be allocated to the inpatient 
and ambulatory care accounts. Considering only modernization 
and replacement equipment as contributors to the expense of 
providing medical care excludes a majority of a Naval Regional 
Medical Center's capital assets. In order to evaluate the 
impact of excluding real property and new and expanded 
facilities on depreciation expenses, real property and equip- 
ment records from four Naval Regional Medical Centers, 
Charleston, SC, Camp Lejeune, NC, Long Beach, CA, Bremerton, 

WA were reviewed and compared with the depreciation expenses 
reported under the UCA procedures for Fiscal Year 1980. 

As can be seen from Table 5 the effect of excluding real 
property and new equipment can have a substantial impact on 
the amount of depreciation expenses that are allocated to the 
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Table 5 

Depreciation of Investment Equipment 
Real Property, New and Expanded 
Facilities 
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various medical care accounts. Several strong assumptions 
were made regarding the depreciable base: no equipment in 

service exceeds the composite service life in Column Five; 
all of the property and equipment are used in support of 
Program Element "Care in Defense Facilities," PEC 877110. 

The effect that the foregoing assumptions have on the 
overall amount of depreciation expense of course varies within 
each facility. However, the value of the comparison is not 
to show an absolute dollar variance. Rather it is to show 
the magnitude of the variance. Excluding real property and 
new or expanded facilities from depreciation results in a 
variance in reported depreciation that ranges from $307,000 
for NRMC Charleston, SC to around $2,700,000 for the new 
facility at Bremerton, Washington. In Table 5, Real Property 
was depreciated using a 40 year useful service life. The 
category Real Property includes not only buildings with 40 year 
estimated useful lives, but sidewalks, parking lots, ele- 
vators and other items with estimated useful lives that range 
from 12 to 25 years. However, in the final analysis the dif- 
ference in depreciation expense using a composite life of 40 
years and depreciating each item at its estimated service 
lives was immaterial. 

C. UNIFORM CHART OF ACCOUNT'S DEPRECIATION: IS IT 

SYSTEMATIC AND REASONABLE? 

According to L. Van Seawell [Ref. 21] depreciation of 
plant assets should be recognized by hospitals. The periodic 
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charge should be based upon a systematic and reasonable 
allocation of the previously recorded acquisition costs of 
such assets. Accepting this premise at face value gives 
rise to a two part question about the current UCA depreciation 
method. Is the UCA recognition of depreciation systematic and 
reasonable? 

Under the UCA depreciation is computed in a systematic 
manner. Guidelines are established to determine service life 
of the assets to be depreciated, the depreciable base is 
defined, and the method of allocating depreciation to the 
operating expense accounts is outlined. 

The reasonableness of the Uniform Chart of Accounts' 
depreciation can be questioned on several points: (1) exclud- 

ing certain assets from depreciation understates the cost of 
providing patient care, (2) the eight year service life under- 
states the useful service life of the assets that are 
depreciated, and (3) allocating depreciation from a common 
cost pool disregards the fact that some clinical services are 
more equipment intensive than others. 

Under the Uniform Chart of Accounts, only modernization 
and replacement equipment with a dollar value equal to or 
greater than $1,000 will be depreciated [Ref. 4]. Excluded 
from this category of equipment are all buildings, land 
improvements, furniture, new equipment and equipment with an 
acquisition cost of under $1,000. Referring to Table 5, one 
can gauge the effect that excluding real property, furniture 
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and new equipment from the depreciation process has on the 
annual depreciation expense. In the case of a new facility 
like the Naval Regional Medical Center, Bremerton, WA, the 
foregoing exclusions can result in understating the annual 
depreciation expense by about $2,600,000. The same exclusions 
will understate depreciation expenses for an established 
facility like Naval Regional Medical Center, Charleston, SC by 
approximately $300,000. 

Any process that ignores expenses ranging from $300,000 
to $2,600,000 because of the source of funding [Ref. 4] used 
to acquire the assets, or because of the assets classifica- 
tion, appears to be unreasonable. If the purpose of account- 
ing for depreciation within the UCA is to get a better picture 
of the cost of providing medical care, the process should not 
overlook assets that form the bulk of the cost of the medical 
facility. Irrespective of how the assets were acquired or 
what class of asset is involved, all assets are a cost to the 
government and they are expenses attributable to providing 
medical care. As such, they should be considered in account- 
ing for the cost of providing medical care. 

Another aspect of UCA depreciation that is open to question 
is the validity of the standard eight year service life. As 
indicated by Appendix B there is sufficient variation between 
estimated service lives from the seven NRMC ' s sampled as to 
suggest that a uniform depreciation rate does not accurately 
represent how long individual Medical Centers can expect to 
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utilize their investment equipment. The eight year figure 
understates the average estimated service life by a percent- 
age that ranges from 13% to 35% for the Naval Regional Medical 
Center Charleston, SC and from 46% to 69% for the Naval Re- 
gional Medical Center, Camp Lejeune, NC . Considering the 
range of the variation between the standard depreciation rate 
and the various rates indicated by Appendix B, the accuracy of 
determining the composite service life for each facility could 
be improved if each facility computed individual composite rates 
of depreciation. 

However, data processing equipment obviates the need to 
compute a composite rate of depreciation. NRMCs currently 
possess sufficient data processing equipment to be able to 
depreciate individual pieces of equipment on a straight-line 
basis and circumvent the tedious manual task of trying to 
accurately figure straight-line depreciation for a large 
number of dissimilar assets. The necessary information is 
maintained by each NRMC . Plant property records list the 
item, acquisition cost, date the asset was placed in service, 
and estimated service life, and the department to which the 
asset is assigned [Ref. 22] . Using these data and with the 
help of a computer, it becomes a minor task to write a program 
or a subroutine to an existing program, that will compute and 
total the depreciation expense. The convenience of using a 
computer to figure depreciation expenses obviates the need 
for simplicity in a manual system and bypasses the assumption 
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that retired assets are replaced with assets having similar 
costs and useful lives, events that rarely, if ever, occur. 

The reasonableness of the depreciation allocation process 
can be challenged on the grounds that it inequitably assigns 
expenses to the various cost centers. All depreciation ex- 
penses are assigned to a cost pool, then allocated on the 
basis of a ratio of clinic visits in the case of ambulatory 
care, or a ratio of occupied bed days for inpatient care. 
Allocating depreciation on the basis of such ratios does not 
take into account that certain clinical services are more 
capital intensive than others [Refs. 19, 20], For example, a 
Coronary Care Unit (CCU) will have more money invested in 
equipment than will a more labor-intensive inpatient service 
such as a Neurology Service [Refs. 15,16]. Under the UCA 
procedures all inpatient accounts receive a proportional share 
of equipment depreciation expenses irrespective of the amount 
of equipment that the account owns. In effect, the heavy 
investment of any service in equipment is distributed to other 
services. Consequently, the cost of operating an equipment- 
intensive service is understated while the cost of operating 
the labor-intensive service is overstated. The same effect 
is seen in allocating depreciation to the Ambulatory Services. 
Those Ambulatory Services, such as a Primary Care Clinic, 
that are labor-intensive receive a disproportion share of the 
depreciation expense. 
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It would be more equitable and no more difficult to 
charge depreciation expense on equipment to the using cost 
center. Then only in those cases where a piece of equipment 
is not readily identified to a particular cost center should 
the corresponding depreciation expense be accumulated in a 
common cost center and allocated to all cost centers on the 
basis of occupied bed days or number of clinic visits [Refs. 

24, 25]. 

A companion to the reasonableness issue is one that deals 
with the double counting of certain UCA expenses. In partic- 
ular the double counting of expenses associated with the pur- 
chase of equipment in the $1,000 to $2,999 range. In the 
absence of either increasing the UCA depreciation threshold 
value to $3,000 or making year-end adjusting entries, double 
counting of expenses associated with the purchase of equip- 
ment whose acquisition cost ranges from $1,000 to $2,999 will 
be a problem that will appear during Fiscal Year 1981 and 
beyond. 

Double counting expenses will occur because of the variance 
in the way investment equipment is defined by the Resource 
Management System and the Uniform Chart of Accounts. In Fiscal 
Year (FY) 1981 the Resource Management System increased the 
threshold value for Investment Equipment from $1,000 to $3,000 
[Ref. 26]. However, the Uniform Chart of Accounts still main- 
tains the threshold value for Investment Equipment at $1,000 
[Ref. 4] . Without adjusting the UCA threshold value it will 
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be possible to expense the cost of a piece of equipment in 
the year of acquisition and then turn around and depreciate 
it over an eight year period beginning in the following fiscal 
year. 

Under the Resource Management System (RMS) equipment cost- 
ing less than $3,000 will be purchased with Operations and 
Maintenance (O&M) funds [Ref. 26]. The purchase of equipment 
with O&M funds is subsequently reported on the Functional 
Category/Expense Element Report, NAVCOMP 2171, as an expense 
[Ref. 26]. The Uniform Chart of Accounts in turn allocates 
the expense reported on the NAVCOMP 2171 to the appropriate 
UCA operating expense account. However, since the equipment 
depreciation threshold value under the UCA is still $1,000 
[Ref. 4], there is a potential for either overstating deprecia- 
tion expenses by 12.5% for eight years, or overstating 
operating expenses for the cost center by an amount equal to 
the total cost of equipment purchased in the $1,000 to $2,999 
range in the year of acquisition. 

D. DOES THE CURRENT UCA METHOD OF DEPRECIATION ALLOW MEANINGFUL 

COST COMPARABILITY AMONG MILITARY MEDICAL TREATMENT 

FACILITIES AND WITH THE CIVILIAN HEALTH SECTOR? 

Comparability among military medical treatment facilities 
is assured by the fact that all of the military facilities are 
governed by the same Department of Defense directives and are 
required to account for depreciation in the same way , follow- 
ing identical allocation procedures [Ref. 4]. 
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Comparability between military medical treatment facili- 
ties and civilian health care centers is another matter. Where 
the uniformity within the Department of Defense assures that 
all military medical treatment facilities follow the same 
guidelines in computing and allocating depreciation the lack 
of uniformity between the military and civilian health sectors 
in the use of depreciation accounting impedes cost comparability 
between these two sectors. Table 6 illustrates the dissimilar- 
ities between the UCA depreciation methodology and the methods 
commonly used in the civilian health care sector. 

The driving force behind a civilian medical facility's 
choice of a depreciation method is the purpose to which the 
resulting expense will be used. For example, if the purpose 
of depreciation is to generate cash flow, accelerated deprecia- 
tion would be used [Ref. 10]. However, if the purpose for 
accumulating depreciation is to determine a contractural 
reimbursement rate, straight-line depreciation would be used 
[Ref. 28]. 

Table 6 illustrates that there is no uniformity in the 
types of depreciation used by the civilian health care sector, 
with the choice of depreciation relying on the purpose to 
which the calculated expenses will be used. Lacking uniformity, 
cost comparison between military and civilian medical facil- 
ities is meaningless when the final cost figures include 
depreciation expenses. Depending on the method used, the 
estimated useful life, class of asset depreciated, and the 
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Table 6 



Dissimilarites between the 
Uniform Chart of Accounts 
Method of Depreciation and 
Depreciation Methods used in 
the Civilian Health Sector 



Item 


Uniform Chart of Accounts 1 


Civilian Health Sector 2 


Threshold Value for 
Asset Capitalization 


$1,000 


Variable. Ranges from 
$25 to $25,000 
depending 

on the class of asset 
being capitalized. 


Class of Asset 
Depreciated 


Modernization and replace- 
ment equipment only. 

Real property 
new and expanded 
facilities are not 
depreciated. 


Generally any asset 
that exceeds the 
capitalization 
threshold value and has an 
expected useful life 
greater than one year. 


Depreciation Method 


Modified Composite Rate. 
Composite rate of depre- 
ciation has been estab- 
lished by fiat at 12.5% 
(eight year useful life). 


Generally straight-line 
depreciation is used for 
reimbursement rate setting 
and accelerated depreci- 
ation is used for account- 
ing purposes. 


Method of 
Allocation 


Based on a ratio occupied 
of bed days or a ratio of 
clinic visits. Does not 
charge depreciation 
directly to the using 
cost center. 


Assigns direct cost 
depreciation to specific 
cost centers. Allocates 
indirect cost based on the 
value of equipment or the 
square footage of building 
occupied. 


Reason (s) for 
accounting for 
depreciation 


Compute full cost of 
patient care 


Rate setting, cash 
flow generation and fund- 
ing for depreciation 3 


1 Reference A. 






2 References 10, 


12, 13, 14, 28. 


- 



3 Funding of depreciation refers to the process by which cash resources 

are set aside periodically and accumulated for the purpose of financing 
the renewal or replacement of plant assets. (Ref. 21) 
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